Additional material for the manuscript "Shaping of Elastic Sheets by prescription of a Non-Euclidean Metric"
Mehtods and materials:
1) Preparation of N-Isopropylacrylamide (NIPA) gel sheets: We prepare a concentrated solution of 30% NIPA monomers, 1.8% BIS and 0.03% tetramethyl ethylene diamine (TEMED) in water. In a second beaker we prepare a solution of 20% ammonium persulfate (APS) in water. A third beaker contains water. An 8 channel pump pushes the three solutions at constant flow rate (ranges: 0.5-0.7 ml/sec) through three-ways solenoid valves. The opening times of the valves are switched by a digital to analog converter according to a predetermined time table, generating a concentration profile, which varies in time. Each cycle of the three components sets a small volume of solution with a given NIPA concentration plus catalysts. The solution is injected into a Hele-Shaw cell; two glass discs, separated by spacers (gap thickness 0.1-2 mm), with an injection hole at the center of one of them. We generate discs of radius 50 mm and let them polymerize in the mold for 1 hour. To generate gel tubes we inject the solution into the gap between two vertical glass tubes (tube diameter 30 mm and thickness 0.5-1.5), through a conical input gap at the bottom of the mold. In this mold, the monomer concentration varies along the tube. 
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Fig. S1
The shrinking of a NIPA gel sheet as a function of its monomer concentration. The normalized length was obtained by dividing the diameter of a warm gel disc by its original diameter. Shrinking was obtained by immersing the discs into a water bath and gradually increasing the temperature up to 50 C 0 . The indicated t 0 is the sheet thickness prior to shrinking.
2) Derivation of η(r):
In each experiment we control the NIPA concentration at a given radius on the disc. A polynomial fit to the data in Fig. S1 is used to obtain the local shrinking ratio, η(r).
3) Activation of the metric: The sheets are transferred into a beaker with water. The water temperature is raised up to 50C 0 over a period of 10 hours. The discs shrink differentially and obtain a curved equilibrium configuration (see movie S1). Upon cooling they assume back their initial flat configuration.
3) Measurements of gel discs: We immerse the buckled sheets into a saturated NaCl solution. As a result the gel's Young modulus increase from the range of KPa to GPa (on the order of that of plastics such as Plexiglass) and the samples can be manipulated in open air. The dry sheets are placed under a "Conoscan 3000" non-contact profilometer and their topography z(x,y) is measured with resolution of 25 µm in the lateral, x, y, plane and 5µm in the vertical, z, direction. To measure the distance of a point from the center of the disc (distances are measured along the curved surface) we plot 360 radial geodesics. The geodesics are found by solving the geodesic equation in a radial direction, starting from a circle of 6 mm diameter at the center of the sample. Points of distance ρ from the center are marked on each geodesic of angle θ, allowing the new parameterization z(ρ, θ) of the surface.
Rest Metric: We define the "rest metric" of a sheet, g rest , as a metric of an abstract surface that perfectly fulfills the distances between points on the sheet that are set by the local growth/shrinking. If a sheet would adopt a shape with a metric that equals g rest , it would be completely free of in-plane strain.
Estimating the bending energy
In The Fopple von Karman approximation the bending energy is given by:
with E ν and t are the Young's modulus, Poisson ratio and sheet thickness respectively.
Expressing the integrant in terms of the Gaussian and mean curvatures we get:
ν with D the bending stiffness. And as in our system ν=0.5 to a very good approximation (it is in the range of 0.49-0.5), we get for the bending energy density:
Minimal possible values of B The local principle curvatures k 1 and k 2 determine locally the Gaussian curvature K=k 1 k 2 And the mean curvature H=1/2(k 1 +k 2 )
Inserting the above into the definition of B one obtains that for K>0 B is minimal when k 1 =k 2 , with B=3K.
For K<0, B is minimal when k 1 =-k 2 , with B=K.
Movie S1 A NIPA disc "programmed" to adopt K rest <0 by having monomer concentration that increases with radius. Clicking on the image shows how the cold flat disc shrinks and attains a curved wavy configuration upon heating. It flattens back once heating is turned off. Movie is 60 times faster than reality.
